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Fig.1 Typical stress-strain curves of various Fig.2 Influence of PTW content on the tensile

PA1010/PP/PTW blends strength and tensile modulus
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Fig.6 SEM images of cryofractrued surfaces of various PA1010/PP /PTW blends
(A) PAPP, w(PTW) =0; (B) PAPPL, w(PTW) =1%; (C) PAPP3, w(PTW) =3%; (D) PAPPS5,
w(PTW) =5% ; (E) PAPP7, w(PTW) =7% ; (F) PAPP10, w(PTW) =10%.

2.3 FEEME

E 6 IR MErIE . vTLIE H, FEREI PTW B, PP RO, PP & S B R AR
T MG R FLIRD G, OB AL K/NA— | S B ERAR 2 8 um, UERA PA1010 JE{AFT PP 431U
AR 22, BHiriZhEE AR5, 4 PTW B o8O 1% 3% 3% i, A RS, e ORI,
ANENS wm 22y, ROTYE RIS, AH A AT, (EREIWT E FARARA VR 2 PP 4R S BT A LI, X 1569
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RS, 4 KREERTARF /N, A 8504 5] 100 ~200 nm, W PP FIZEK PA1010 454 K%, Him
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Table 1 DSC data of various PA1010/PP /PTW blends *

PA1010 PP
Material T, /C T,/ C T./C T, /C T,/ C T, /C T,/
PA1010 190.8 200.2 179.5 — — — —
pP — 161.0 — 115.6 —
PAPP 190.0 199.8 178.8 162.4 — 120.9 —
PAPPI 190.2 200.2 178.0 161.4 — 117.0 —
PAPP3 189.8 199.6 177.3 160. 8 — 113.9 —
PAPPS 190.2 199.9 177.2 160. 0 165.3 107.3 113.9
PAPP7 188.4 199.2 177.2 159.6 165.3 107.0 113.2
PAPPI0 188.7 199.5 177.0 159. 1 165.5 101.3 111.0

# m(PA1010): m(PP) =70:30. PAPP, w(PTW) =0; PAPP1, w(PTW) =1% ; PAPP3, w(PTW) =3% ; PAPP5, w(PTW) =5% ;
PAPP7, w(PTW) =7% ; PAPP10, w(PTW) =10%. T, is temperature of melting peak; T, is temperature of crystallization peak.
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Fig.7 DSC cooling thermograms of various Fig.8 DSC heating thermograms of various
PA1010/PP /PTW blends PA1010/PP /PTW blends
a. Pure PA; b. PAPP; c. PAPPl; d. PAPP3; e. PAPPS; a. Pure PA; b. PAPP; ¢. PAPPl; d. PAPP3; e. PAPPS;
f. PAPP7; g. PAPP10; h. pure PP. f. PAPP7; g. PAPPI0; h. pure PP.

8 sl &4l PA1010 , 4l PP MR FHE L. WIE 8 T LAA i, PA1010 FFHE Ik 3
BT W RlOBLUGE | AR A RE DI (A 5248 JE 1 00 G b (A A, S0 AE AV 3R O B ) o A 1 0
o, T i R A e R T e A R R R IR T Ak B A R TS S I B SRR AL 24 PTW i A
HRPET, 2 ANERIETCI R L Y PTW T 20 BGR B 7% BHEG I I fal 0 17 Jes a7 158 s A AR A1,
AR 58, AW PTW Al PA1010 RYAH EAE HIE®, fff PA1010 45 & o8 S5 1 B RE I

Wi PTW RINIA, PP BYIE SOBWIEAIR, 4 PTW BTit /-850 3% B, PP A9JA £ T°46 PP, >4 PTW
(T 80N 5% i), PP AR SR 1B 2 AN Rl X 1 35 AH A2 RN S A BSOAZ S AR R s i, 2 A
For I (A IR BE R R, R PP I PTW SEFIPER] ISR, i PP dbiRdnfL, & IR R,

MELESHT AT LA ), PTW X PA1010/PP SR BAT RIFHUIE A4E M, H 24 PTW (TR 3E0h
7% I HEZROR AT, TR PTW B R 5200 3] PA1010 F1 PP (945 5547, AMH PA1010 5 PP 1945 S e
T FIOR S R I, JUHUE: PP A4S 504 594 Rl ER I A0 55 31 th S A | Ui PP 5 25 25 44 Bl it
P AN SY i p NSRRI LR R
2.5 EBENIE

AR R P O T I 2 5 R RS R AR . YIRS R A Y, IR F PR
A, WK RS d, 50 F13 . F ik F M B IAR BN S R 24 06 7). 7R 113 o B (R R
SPEARI25FF (AR SRR BB AR AR ) |, d, FE SRR I A, £k IRk FREMN £ 2
W 1. PSR, WAHRIEAERIE TR T), S H A — AR KRB/ s SO F B, i T2k
MBI, KRR P SRAFERm R TRE, b TIREIRERE, MRS EESBAMEIHZK
DA/ N R T RE MR, X BT R AR FOEmE S, iR PTW BAH X RHR R i PTW
F S BORE] 5% J5 , PP RLT-1E PA1010 SRR EE LR H 40 /NG TR e A7, Ua BH WA 1] i) 2% i 5k
NIRRT, Fifisk Iy ARG |2 R 1w RERRAIK, by (B) SRAEFL D55, X B AR FREKE,
T PP /KL F-RER A AAAE , FRARR K I Y B PTW, BT PTW JEM MM 2 st 5 PP A 84T 1Y
SFEAME, 1 PTW et AL 5 PA1010 [B& 2 TAR2AAERT, PIGE i PTW K AH T (9 B AHZS &
o, DT T eh SR B A3 SO A 1 A ask , DR e T IR i o s B, PTW 38 224 571 e 5
EOPSEREN



No. 1 IR E S . PTW 3t PA1010/PP 3t 384 6% 3% 5 4E A 191

M SEM [ (& 6) tnl LI Y, BEE PTW &880, AH 5 mHOR MOSOR | 3 Y AR 18] S5t 1 25 5 AR

SR, PTW £ 78 78 43 B PP % A1 1 T8 A 5 1 2.
PTW (3G LB ILIE 9.

PTW 4k F 344 PA1010 543 HUAH PP S 1 1]
TR S 2, E] R A -, PTW i
AERKTF 5%, 43 H0H RSP AR /N, B A im
TR IIR KRR, AT MR i R4, A
X RSP/ %), it PTW 5 PP il PA1010 A1 H.

PA1010 matrix

YRR, WS S TS AT, i = Ha b4
G RRE Ju Al PP B A SE f TiA
A PTW A X R ~F /N R 2, 30 7 A 3

T ~ PTW molecular chains

Glvcidyl methacryiate Ethylene

Fig.9 Compatibilizing mechanism of PTW
on PA1010/PP blends

W2l i i As B T A TR A v 1 Y S AR R TR N

545, PILXT PA1010 Al PP (945 S AT a2 /. SEM R 45 A B, PTW & &35 % 10% B, PP
BRI A 7% PTW BRI A A X SR Re MR as SR, 10% PTW B, J722 1k S i
HREAR, X o] RESE R A B AL /N T 1 PTW RS Z52m T RN S ALk, FRAR T AR, Hit
24 PTW Ji i 50 E0TE 7% I G 2535 e b

Z £ X #

GAO Ge( k), WANG Jing-Yuan( E#HE) , MA Rong-Tang( Bi2€4%) | et al.. Polymer Materials Science And Engineering( 43T
MERES T[], 1999, 15(1) ; 114—117

[ 2] Zhang Xiao-min, Li Gang, Wang Dong-mei, et al.. Polymer[J], 1998, 39(1). 15—22

[ 3] Zhang Xiao-min, Yin Zhi-hui, Na Tain-hai, et al.. Polymer[J], 1997, 38(24) . 5905—5912

[4] Zhang Xiao-min, Li Gang, Li Jing-shu, et al. . Die Angewandte Makromolekulare Chemie[ J], 1997, 248 189—200

[ 5] Zhang Xiao-min, Li Xing-lin, Wang Dong-mei, et al.. Journal of Applied Polymer Science[ J], 1997, 64.1489—1498

[ 6] Zhang Xiao-min, Yin Jing-hua. Macromol. Chem. Phys. [J], 1998, 199. 2631—2634

[ 7] YANG Shi-hai(# 1), SHENG Jing( 5% 50). Chemical Industry and Engineering( {627 Tolk-5 T#2) [J], 2003, 20(6) ; 407—411

[ 8] Yan Li-Tang, Sheng Jing. Polymer[]J], 2006, 47 ; 2894—2903

[ 9] ZHONG Shao-Ming( #F2A ) , ZHU Xing-Yuan( 247T) , XIE Zhi-Min(#iE ), et al. . Polymer Materials Science And Engineering
(R TR S TR [J], 2005, 21(1) ; 255—259

[10] MA Gui-Qiu( BHRK), LOU Jie(Z:78) , ZHANG Ding-Hao( 5K T¥) , et al. . Acta Polymer Sinaca( &4 F*#42) [J], 2008, 1. 18—
26

[11] Xie Zhi-min, Zhang Ding-hao, Sheng Jing, et al.. Journal of Applied Polymer Science[ J], 2002, 85. 307—314

[12] ZHANG Xiao-Min( 3KIEF) , WANG Dong-Mei (VEAHF) , YIN Jing-Hua( BX#{#E ). China Plastics (HHEIR) [J], 1996, 10(4) ;
10—13

[13] Zhang Xiao-min, Yin Jing-hua. Polymer Engineering and Science[ J], 1997, 37(1) ; 197—204

[14] DUAN Jian-Hua( E54E) | ZHANG Zeng-Min( 334 E). China Plastics( FHEYIEN) (1], 1995, 9(6) : 40—44

[15] ZHANG Ai-Ling( 3K%&% ), ZHANG Bao-Yan( 5K ) , WU Yan-Ying( ZH69E) | et al.. Polymer Materials Science and Engineering
(R TR S TR [J], 2001, 17(6) : 71—74

[16] Li Yuan-ming, Zhang Bao-yan, Feng Zhi-liu, et al.. Journal of Applied Polymer Science[ J], 2002, 83 2749—2754

[17] LI Yuan-Ming( Z5ZH) , ZHANG Bao-Yan(3K5H) , WANG Jun( E4&). Journal of Functional Polymers ( HfE 54> F2##) [J],
2002, 15(1): 1—5

[18] LI Zhi-Jun(ZEEF) , XIE Xu-Ming( £ ), GUO Bao-Hua(Z85E4E). Chemical Journal of Chinese Universities ( 5 5524 1 fb 2 2
R)[T], 2004, 25(10) ; 1941—1944

[19] HUANG Bo-Fen( #1[125) , ZOU Xiu-Wen(4F#530) , WANG Ying( £H#2). China Plastics Industry (3L T0lk) [J], 2006, 34(12)
49—52

[20] CHEN Guang-Xin(B&) ), LIU Jing-Jiang( X571). Acta Polymer Sinaca( 43+ F24R) [J], 1999, 5. 557—563

[21] FU Shu-Ren(f#i# A), CHEN Dao-Da(#i&i%). Polymer Communications( 543 T-#iH) [J], 1983, 2: 99—103

[22] Paul D. R., Bucknall C. B.. Polymer Blends[ M ], Beijing: Science Press, 2004 . 363—377



12 HE SR 2R Vol. 31

Compatibilization Effect of PTW on Polymer Blends of PA1010/PP

YANG Feng-Xia'?, DU Rong-Ni’, LUO Feng®, ZHANG Xin-Lan’, YANG Jing-Hui’,
FU Qiang”, ZHANG Qin*”
(1. School of Chemistry & Chemical Engineering, Henan Institute of Science and Technology, Xinxiang 453003, China;

2. College of Polymer Science and Engineering, State Key Laboratory of Polymer Engineering ,
Sichuan University, Chengdu 610065, China)

Abstract In order to improve the compatibility and the mechanical properties of Polyamide1010 and Polypro-
pylene (PA1010/PP) blends, a novel reactive compatibilizer ethylene-butylacrylate-glycidyl methacrylate ter-
polymer( PTW ) was used to compatibilize the blends. The compatibilizing effect of PTW on PA1010/PP
blends was investigated by means of scaning electron microscopy (SEM) , Fourier transform infrared ( FTIR) ,
mechanical testing and differential scaning calorimetry (DSC) , respectively. It was found that with increasing
the PTW content, the size of the dispersed PP particles decreased obviously, when the mass ratio of PA1010/
PP/PTW is 70:30: 7, the domain size showed a fine and uniform dispersion in the matrix, indicated PTW had
an effective compatibilization effect on PA1010/PP blends. FTIR results show that the epoxy groups of PTW
react with the end group of PA1010 in the blending process. DSC results show that the addition of PTW
decreased the crystallization temperature of PA1010, indicate that PTW has an inhibition effect on the crystal-
lization of PA1010. On the other hand, with increasing the mass fraction of PTW content, the crystallization
temperature of PP became lower too, when the mass fraction of PTW was 5% , two crystalline peaks appeared
the crystallization of PP at the lower temperature should be assigned to homogeneous nucleation, the other one
was heterogeneous nucleation. The appearance of howogennous nucleation demonstrated that the size of PP
particles was very fine in the matrix from the other hand. When the mass fraction of PTW was 7% , the blend
had the best comprehensive property and the izod impact strength of dried samples was 13.93 kJ/m’, which is
2 times that for the binary PA1010/PP blend. Meanwhile, the flexural strength, tensile strength and modulus
can be maintained at a relative high level. The compatibilization mechanism of PTW lied in the chemical inter-
actions occuring between the end group of PA1010 and epoxy groups of PTW during the blending process, and
the compatibility between PP and ethylene groups of PTW. And hense the addition of PTW decreased the in-
terfacial tension and the domain size dramatically, improved the mechanical properties greatly.
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